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[57] ABSTRACT 
In a head holding mechanism :of a magnetic disk device 
wherein a pair of heads come into contact with both the 
surfaces of a magnetic disk and are respectively 
mounted through leaf springs, the leaf springs are em 
bedded in respective vibration absorbers so that reso 
nance of the leaf springs is prevented and the heads 
follow any warp of the magnetic disk well. 

7 Claims, 10 Drawing Figures 
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HEAD HOLDING MECHANISM OF MAGNETIC 
DISK DEVICE 

This is a continuation application from application 
Ser. No. 349,972 ?led Feb. 18, 1982, and now aban 
donded. . 

BACKGROUND OF THE INVENTION 

The present invention relates to a head holding mech 
anism in a magnetic disk device. More paritcularly, it 
relates to the head holding mechanism of a magnetic 
disk device in which a head is held by a gimbal formed 
by a leaf spring. 

In recent years, devices which record information on 
a magnetic disk have come into wide use as the external 
storage devices of electronic computers and the like. In 
order to increase the amount of information that can be 
stored on the magnetic disk as well as the speed of 
recording, both sides of the magnetic disk are often used 
to record information. Further, the recording tracks of 
the magnetic disk have been narrowed to increase their 
density and the speeds of recording and reproduction 
have been raised. In the magnetic disk device utilizing 
both surfaces of the disk, there has been proposed a 
head holding mechanism in which a pair of heads are 
pressed against both surfaces of the disk. 
FIGS. 1(a) and 1(b) show examples of a prior-art 

head holding mechanism of the magnetic disk device 
employing a ?exible magnetic disk. FIG. 1(a) is a sche 
matic view of the example in which a pair of heads are 
disposed movably on the sides of the magnetic disk. The 
paired ?rst and second heads 1 and 2 are respectively 
attached to holding arms 4 and 4 through leaf springs or 
gimbals 3 and 3, and the medium 5 is hold between both 
the heads 1 and 2. Owing to the resiliency of the gimbals 
3 and 3, both of the heads 1 and 2 are movable with 
respect to the disk surfaces. On the other hand, FIG. 
1(b) is a schematic view of the example in which only 
one of the heads is made movable. The ?rst head 1 is 
attached directly to a carriage 6, and is stationary in the 
direction of the surface of the disk 5. In contrast, the 
second head 2 is mounted on the holding arm 4 through 
the gimbal 3 and is therefore movable in the direction of 
the surface of the disk 5. 
The features of the head holding mechanisms of these 

types are basically different as stated below. In the type 
in which the pair of heads on both sides of the disk ar 
movable, the ?rst and second heads 1 and 2 therm 
seleves follow any warp and/or curvature of the disk 5, 
whereas in the type in which the head on only one side 
of the disk is movable, any warp and/or curvature of 
the disk 5 results in the disk being forcibly pressed 
against the stationary ?rst head by the spring pressure 
of the second head 2. 

In the ?rst type in which the pair of heads on both 
sides of the disk are movable, the head load pressure is 
very low and is approximately 7 gr., and the heads may 
follow may curvature in the disk. On the other hand, in 
the second type in which one of the heads is stationary, 
the head load pressure may be as high as 14 gr.—20 gr. 
This is because the contact between the disk 5 and the 
stationary head 1 is ensured by the load pressure of the 
movable second head 2. Therefore, the second type has 
the problems that the disk 5 is prone to damage, and that 
the disk 5 is prone to ?oat above the stationary ?rst 
head 1. 
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2 
Next, the rise characteristic of the head will be de 

scribed. In the ?rst type in which the pair of heads on 
both sides. of the disk are movable, the ?rst and second 
heads 1 and 2 are held by the pliable gimbals 3 and 3, 
and hence, parasitic resonances are liable to occur. This 
leads to the problem that the period of time in which the 
output of the head is stabilized is long. On the other 
hand, the second type in which the heads on one side of 
the disk is stationary has the advantages that resonance 
is substantially reduced and vibrations decay quickly 
owing to the great load pressure. In additiion, the ?rst 
type has the disadvantage that, since the gimbals are 
pliable, the operability is inferior, and adjustments of 
the heads are dif?cult. 

SUMMARY OF THE INVENTION 

The present invention has been made in order to 
eliminate the respective disadvantages of the two types 
described above, and has for its object to provide a head 
holding mechanism wherein a pair of heads are respec 
tively mounted through gimbals in a manner to be mov 
able relative to the surfaces of the medium or disk, 
thereby to reduce the load pressures of the heads and to 
attain a good follow-up property of the heads, and 
wherein the resonances of the gimbals are prevented, 
thereby to attain good rise characteristics of the out 
puts. 

In one aspect of performance of the present inven 
tion, a head holding mechanism of a magnetic disk de 
vice in which a head is mounted by a leaf spring is 
characterized in that the leaf spring is embedded in a 
body of a vibration absorbing material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1(a) and 1(b) are schematic views each show 
ing an example or a prior-art head holding mechanism, 
FIGS. 2 to 7 concern the head holding mechanism of 

a magnetic disk device according to the present inven 
tion, in which FIG. 2 is a top view of a mounting assem 
bly of a ?rst head, FIG. 3 is a bottom view of a mount 
ing assembly of a second head, FIG. 4 is a top view of 
the head holding mechanism, FIG. 5 is a front view 
thereof, FIG. 6 is a side view thereof, and FIG. 7 is an 
enlarged sectional view of essential portions showing a 
mounting structure of the ?rst head, and 
FIG. 8 is a graph showing the output waveforms of 

the heads in the case where a vibration absorber is not 
disposed, while FIG. 9 is a graph showing the output 
waveforms of the heads in the case where vibration 
absorbers are disposed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereunder, an embodiment of the present invention 
will be described with reference to the drawings. 
FIG. 2 shows the mounting assembly of a ?rst head 1 

which is to be disposed on the rear surface of a medium 
such as a ?exible magnetic recording disk 5, while FIG. 
3 shows the mounting assembly of a second head 2 
which is to be disposed on the front surface of the disk. 
Each of the ?rst head 1 and the second head 2 is con 
structed of a core 7 which is made of a magentic mate- » 
rial, and a slider 8 which is made of a nonmagnetic 
material. In FIG. 2, numeral 6 designtes a carriage 
which can drive the ?rst head 1 toward the center of the 
disk 5 and to which a gimbal 3 with the ?rst head I 
mounted thereon is ?xed. Screw holes 60 are provided 
in a supporting portion 6b of the carriage 6. Arm por 



4,625,249 
3 

tions 6c are provided in the carriage 6, and are slidably 
mounted on rails (not shown) of the magnetic disk de 
vice. In FIG. 3, numeral 9 designates a holding arm to 
which the second head 2 is attached through a gimbal 3. 
The arm 9 is ?xed to a leaf spring 10 having holes 10a. 
FIGS. 4 to 6 illustrate both mounting assemblies. The 

holding arm 9 is placed over the carriage 6 so that the 
?rst head 1 and the second head 2 may oppose each 
other. Screws 13 are passed in the holes 10a of the leaf 
spring 10 and engaged with the threaded holes 60 of the 
carriage 6 through a block member 11 as well as a load 
spring 12. The disk 5 can be inserted between the ?rst 
and second heads 1 and 2, and these ?rst and second 
heads 1 and 2 held in contact with the disk 5 under a 
predetermined pressure by the load pressure of the load 
spring 12. This load pressure can be ?nely adjusted by 
means of the screws 13. Coils 14 (refer also to FIG. 7) 
are wound round the cores 7. A ?exible printed circuit 
board 15 serves to supply a recording signal to the coil 
14 or to relay a reproduction signal. The circuit board 
15 is connected to a connector 16 for connection with a 
control circuit board (not shown) of the magnetic disk 
device. 
The structure in which the second head 2 is mounted 

on the holding arm 9 is shown in an enlarged scale by a 
sectional view of the essential portions in FIG. 7. The 
second head 2 is supported by the gimbal 3, and is ex 
actly positioned and ?xed in the frontward and rear 
ward directions and rightward and leftward directions 
as viewed in the ?gure. Further, the upward movement 
of the second head 2 is regulated by a pin 9a which is 
provided unitarily with the arm 9. Here, in the present 
invention, the gimbal 3 is embeded within a body 17 of 
a vibration absorbent material so as to prevent the un 
necessary resonance of the gimbal 3. The vibration 
absorbent material is preferably a paste of an elastomer 
of high stability, such as silicone rubber, and a ?ne 
powder additive such as Si02 to improve dampening 
characteristics and reduce the weight. The paste is ap 
plied in a bottom layer 17a and a top layer 17b to the 
gimbal 3 such that when the material dries, an uneven 
layer (shown in section in FIG. 7 as an irregular top 
layer) is formed at least on one surface of the gimbal 3. 
A small quantity in most cases is suf?cient, but the 
quantity can be increased or the areas of application 
varied to obtain desired dampening characteristics. The 
uneven layer may also be formed by spraying, brushing, 
and/or dropping and spreading the absorbent material 
on the gimbal 3 to an irregular thickness. The irregular 
layer may also be applied to portions of the head struc 
ture which are likely to be affected by resonances, such 
as to the coils 14 mounted on the gimbal 3. Numeral 18 
indicates a cover sheet for preventing dust which is 
attached to the gimbal 3 by adhesion to the bottom 
vibration absorber layer. 
The uneven layer of vibration absorbent material 

provides a diffust dampening characteristic which ef 
fectively dampens vibration over a wide range of vibra 
tion frequencies to eliminate any mechanical reso 
nances, as compared to elastic dampening strips, load 
ing springs, and rubber sheets disclosed in the prior art 
which tend to have ellective dampening characteristics 
over only certain frequencies. These types of conven 
tional structures must also be attached separately in the 
assembly process, whereas the present invention re 
quires only application by spraying, dropping, or 
spreading after the head structure is assembled, and the 
uneven layer is formed readily by such application. 
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4 
Although not illustrated, it is a matter of course that 

the vibration absorber 17 is also stuck to the gimbal 3 
with the ?rst head I mounted thereon so as to prevent 
the unnecessary resonance of the gimbal 3. 
Owing to the construction described above, the vi 

brations of the gimbals 3 from the contacts between the 
?rst and second heads 1 and 2 and the disk 5 nd the 
vibrations thereof due to the warp of the disk 5 are 
absorbed by the vibration absorbers 17. Thus, it is possi 
ble to provide a head holding mechanism which exhibits 
a good damping and whose output rise characteristics 
are better than in the type with one side ?xed. Further, 
since both the heads 1 and 2 are movable, their load 
pressures can be made small, and their property of fol 
lowing any warp of the disk 5 is good. 

Referring now to FIGS. 8 and 9, description will be 
made of characteristics in the case where the gimbals 3 
are provided with the vibration absorbers 17 and in the 
case when they are not. 

both the ?gures illustrate the outputs of the heads at 
the moment at which the heads come into contact with 
the disk, the measurement of such outputs being usually 
called a “tap test” (the axis of the ordinates represents 
the outputs, while the axes of abscissas represents time). 
FIG. 8 shows the outputs of the heads in the case where 
neither of the vibration absorbers 17 is disposed. As 
apparent from the ?gure, the outputs of the heads in 
volve considerable ?uctuations. Such fluctuations of 
the outputs of the heads are attributed to the fact that as 
the heads come into contact with the disk or other 
medium, they are repulsed to jump up at the next mo 
ment, and that they land again on the disk, this bouncing 
action being repeated. On the other hand, FIG. 9 corre 
sponds to the case where the vibration absorbers 17 are 
disposed. As apparent from the ?gure, the period of 
time in which the outputs of the heads become stable is 
very short. This is because the resonances of the gim 
bals 3 are suppressed. 
As set forth above, the present invention consists in 

that leaf springs (gimbals) with ?rst and second heads 
mounted thereon are embedded with vibration absorb 
ers applied thereon. Therefore, those resonances of the 
gimbals which occur at the contacts between the ?rst 
and second heads and a medium or due to the warp of 
the medium are absorbed by the vibration absorbers, 
and a magnetic disk device of good damping and good 
output rise characteristics can be provided. It also be 
comes possible to conveniently apply the absorbent 
material on a narrow gimbal and to reduce the dimen 
sions thereof as compared to conventional dampening 
structures. The dampening characteristic of the uneven 
layer ensures elimination of mechanical resonances in 
the heads. Moreover, since both the heads are movable 
relative to the medium plane, their load pressures can be 
made small and thjeir property of following the wrap of 
the medium is good, so that the medium is not damaged. 
The present invention has such remarkable effects. 
What is claimed is: 
1. In a head holding mechanism for a magnetic disk 

device having at least one magnetic head adapted to 
engage a surface of a magnetic disk, a frame, a gimbal 
mounted on said frame, and said magnetic head 
mounted on said gimbal, the improvement comprising 
an uneven layer of a vibration absorbent material ap 
plied to at least one surface of said gimbal so as to pro 
vide a diffuse dampening characteristic over a wide 
range of vibration frequencies. 



4,625,249 
5 

2. A head holding mechanism of a magnetic disk 
device as de?ned in claim 1, wherein said vibration 
absorbent material is a paste absorbent material is 
formed form silicone rubber doped with a ?ne powder 
of SiO;. 

3. A head holding mechanism of a magnetic disk 
device as de?ned in claim 1, wherein a respective cover 
sheet is secured to each said gimbal for preventing the 
entry of dust. 

4. The head holding mechanism of claim 1, further 
comprising a second magnetic head, opposed to the one 
magnetic head, which is mounted on a second gimbal 
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6 
haivng an uneven layer of vibration absorbent material 
applied to at least one surface thereof. 

5. The heat holding mechanism of claim 1, wherein 
said uneven layer is formed on an upper surface of said 
girnbal from a paste of vibration absorbent material. 

6. The head holding mechanism of claim 1, wherein 
said uneven layer includes a portion applied to a coil 
structure forming a part of said magnetic head. 

7. The head holding mechanism of claim 1, wherein a 
further layer of vibration absorbent mateial is formed on 
a lower surface of said gimbal so as to embed said gim 
bal between the two layers. 
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